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VSS/ SEQUENCE LISTING 

<110> Clark, Mike A. 

<120> MODIFIED ARGININE DEIMINASE 

<130> PHOE-0188 

<140> US 10/757,843 
<141> 2004-01-15 

<150> US 09/723,546 
<151> 2000-11-28 

<150> US 09/023,809 
<151> 1998-02-13 

<150> US 60/046,200 
<151> 1997-05-12 

<160> 14 

<170> Patentin version 3.3 

<210> 1 

<211> 410 

<212> PRT ... 

<213> Mycoplasma argimm 

<400> 1 

Met ser val Phe Asp ser Lys Phe Lys Gly lie His val Tyr Ser Glu 
1 5 10 15 

lie Gly Glu Leu Glu ser val Leu val His Glu Pro Gly Arg Glu He 
20 25 30 

asd Tyr He Thr Pro Ala Arg Leu Asp Glu Leu Leu Phe ser Ala He 
35 40 45 

Leu Glu ser His Asp Ala Arg Lys Glu His Lys Gin Phe val Ala Glu 
50 55 60 

Leu Lys Ala Asn Asp lie Asn val val Glu Leu lie Asp Leu val Ala 
65 70 75 80 

Glu Thr Tyr Asp Leu Ala ser Gin Glu Ala Lys Asp Lys Leu lie Glu 

85 90 y-> 

Glu Phe Leu Glu Asp Ser Glu Pro val Leu Ser Glu Glu (His Lys val 
100 105 HO 

val val Arg Asn Phe Leu Lys Ala Lys Lys Thr Ser Arg Lys Leu val 
115 120 125 

Glu He Met Met Ala Gly lie Thr Lys Tyr Asp Leu Gly He Glu Ala 
130 135 140 

asd His Glu Leu He Val Asp Pro Met Pro Asn Leu Tyr Phe Thr Arg 
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145 150 155 160 

Asp Pro Phe Ala ser val Gly Asn Gly val Thr lie His Tyr Met Arg 
165 

Tyr Lys val Arg Gin Arg Glu Thr Leu Phe ser Arg Phe val Phe ser 
3 180 I 85 ^ 

Asn His Pro Lys Leu He asp Thr Pro Trp Tyr Tyr Asp Pro ser Leu 
195 200 

Lys Leu ser He Glu Gly Gly Asp val Phe He Tyr Asn Asn Asp Thr 
210 215 L ^ 

Leu val val Gly val ser Glu Arg Thr Asp Leu Gin Thr val Thr Leu 

225 230 "5 

Leu Ala Lys Asn He val Ala Asn Lys Glu cys Glu Phe Lys Arg He 
245 

val Ala He Asn val Pro Lys Trp Thr Asn Leu Met His Leu Asp Thr 
260 265 

Trp Leu Thr Met Leu Asp Lys Asp Lys Phe Leu Tyr ser Pro He Ala 
275 280 COD 



n Asp val Phe Lys Phe Trp Asp Tyr Asp Leu val Asn Gly Gly Ala 
290 295 300 



Glu Pro Gin Pro val Glu Asn Gly Leu Pro Leu Glu Gly Leu Leu Gin 
305 310 315 

ser He He Asn Lys Lys Pro val Leu lie Pro He Ala Gly Glu Gly 

325 330 3:53 

Ala ser Gin Met Glu He Glu Arg Glu Thr His Phe Asp Gly Thr Asn 
340 345 

Tyr Leu Ala He Arg Pro Gly val val He Gly Tyr ser Arg Asn Glu 
355 360 3D:> 

Lys Thr Asn Ala Ala Leu Glu Ala Ala Gly He Lys val Leu Pro Phe 
370 375 38U 

His Gly Asn Gin Leu ser Leu Gly Met Gly Asn Ala Arg Cys Met ser 
385 390 3y:> 

Met Pro Leu ser Arg Lys Asp val Lys Trp 
405 410 

<210> 2 n _ , 
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<211> 410 

<212> PRT , . . , 

<213> Mycoplasma arthn tides 

<400> 2 

Met ser val Phe Asp ser Lys Phe Lys Gly He His val Tyr ser Glu 
1 5 xu 

He Gly Glu Leu Glu ser val Leu val His Glu Pro Gly Arg Glu He 

20 Z5 

Asp Tyr lie Thr Pro Ala Arg Leu Asp Glu Leu Leu Phe ser Ala He 

Leu Glu ser His Asp Ala Arg Lys Glu Gin Ser Gin Phe val Ala He 
50 55 OU 

Leu Lys Ala Asn Asp He Asn val val Glu Thr He Asp Leu val Ala 
65 70 

Glu Thr Tyr Asp Leu Ala ser Gin Glu Ala Lys Asp Arg Leu He Glu 
8 5 

Glu Phe Leu Glu Asp Ser Glu Pro val Leu ser Glu Ala His Lys Lys 



100 



val val Arg Asn Phe Leu Lys Ala Lys Lys Thr ser Arg Lys Leu val 
115 120 X£ - J 

Glu Leu Met Met Ala Gly He Thr Lys Tyr Asp Leu Gly val Glu Ala 
130 135 A u 

Asp His Glu Leu He val Asp Pro Met Pro Asn Leu Tyr Phe Thr Arg 
145 150 X0D 

Asp Pro Phe Ala ser val Gly Asn Gly val Thr He His Phe Met Arg 
165 170 

Tyr Lys val Arg Arg Arg Glu Thr Leu Phe ser Arg Phe val Phe Arg 
180 185 

Asn His Pro Lys Leu val Asn Thr Pro Trp Tyr Tyr Asp Pro Ala Met 
195 200 

L ys Leu ser He Glu Gly Gly Asp val Phe He Tyr Asn Asn Asp Thr 
210 215 

Leu val val Gly val Ser Glu Arg Thr Asp Leu Asp Thr val Thr Leu 
225 230 "D 

Leu Ala Lys Asn Leu val Ala Asn Lys Glu cys Glu Phe Lys Arg He 
245 ZbU 

page 3 



PHOE0188.ST25.txt 

val Ala He Asn val Pro Lys Trp Thr Asn Leu Met His Leu Asp Thr 
260 265 c 

Trp Leu Thr Met Leu Asp Lys Asn Lys Phe Leu Tyr Ser Pro He Ala 

Asn Asp val Phe Lys Phe Trp Asp Tyr Asp Leu val Asn Gly Gly Ala 
290 295 3UU 

Glu Pro Gin Pro val Glu Asn Gly Leu Pro Leu Glu Lys Leu Leu Gin 
305 310 5 

ser He He Asn Lys Lys Pro val Leu lie Pro He Ala Gly Glu Gly 

325 330 

Ala ser Gin Met Glu He Glu Arg Glu Thr His Phe Asp Gly Thr Asn 
340 345 

Tyr He Ala He Arg Pro Gly val val He Gly Tyr Ser Arg Asn Glu 
355 360 3 o: > 

L ys Thr Asn Ala Ala Leu Lys Ala Ala Gly He Lys val Leu Pro Phe 
370 375 380 

His Gly Asn Gin Leu Ser Leu Gly Met Gly Asn Ala Arg Cys Met Ser 
385 390 ^yb 

Met Pro Leu Ser Arg Lys Asp val Lys Trp 
405 410 



<210> 3 

<211> 409 

<212> PRT 

<213> Mycoplasma honnnus 

<400> 3 

Met ser val Phe Asp Ser Lys Phe Asn Gly He His val Tyr Ser Glu 
1 5 10 « 

He Gly Glu Leu Glu Thr val Leu val His Glu Pro Gly Arg Glu He 
20 25 

asp Tyr He Thr Pro Ala Arg Leu Asp Glu Leu Leu Phe Ser Ala He 
35 40 45 

Leu Glu ser His Asp Ala Arg Lys Glu His Gin ser Phe val Lys He 
50 55 o° 

Met Lys Asp Arg Gly He Asn val val Glu Leu Thr Asp Leu val Ala 
65 70 7b 
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«,„ Thr Tyr Asp Leu AT ser Lys Ala Ala Lys «1. Glu Ph. g. =1" 
85 



Thr Phe Leu Glu Glu Thr val Pro val Leu Thr Glu Ala Asn Lys Lys 
100 xv:> 

Ala val Arg Ala Phe Leu Leu ser Lys Pro Thr His Glu Met val Glu 

Phe Met Met ser Gly He Thr Lys Tyr Glu Leu Gly val Glu ser Glu 
130 13 b 

Asn Glu Leu He val Asp Pro Met Pro Asn Leu Tyr Phe Thr Arg Asp 



145 



Pro Phe Ala ser val Gly Asn Gly val Thr He His Phe Met Arg Tyr 



165 



He val Arg Arg Arg Glu Thr Leu Phe Ala Arg Phe val Phe Arg Asn 



180 



His Pro Lys Leu val Lys Thr Pro Trp Tyr Tyr Asp Pro Ala Met Lys 
195 zuu 

Met Pro He Glu Gly Gly Asp val Phe lie Tyr Asn Asn Glu Thr Leu 
210 215 

val val Gly val ser Glu Arg Thr Asp Leu Asp Thr He Thr Leu Leu 

225 230 

Ala Lys Asn He Lys Ala Asn Lys Glu val Glu Phe Lys Arg lie val 



245 



Ala lie Asn val Pro Lys Trp Thr Asn Leu Met His Leu Asp Thr Trp 



260 



L eu Thr Met Leu Asp Lys Asn Lys Phe Leu Tyr ser Pro He Ala Asn 
Asp val Phe Lys Phe Trp Asp Tyr Asp Leu val Asn Gly Gly Ala Glu 



290 



Pro Gin Pro Gin Leu Asn Gly Leu Pro Leu Asp Lys Leu Leu Ala ser 
305 310 

He He Asn Lys Glu Pro val Leu He Pro He Gly Gly Ala Gly Ala 

Thr Glu Met Glu He Ala Arg Glu Thr Asn Phe Asp Gly Thr Asn Tyr 
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L eu Ala He Lys Pro Gly Leu val He sly Tyr Asp Arg Asn Glu Lys 



355 360 



Thr ash Ala Ala Leu Lys Ala Ala sly He Thr val Leu Pro Phe His 

370 37b 



Gly A sn Gin Leu ser Leu Gly Met Gly Asn Ala Arg Cys Met ser Net 



385 390 



Pro Leu ser Arg Lys Asp val Lys Trp 
405 



<210> 4 

<211> 25 

<212> DNA . . . 

<213> Mycoplasma argimm 

<400> 4 

gggatccatg tctgtatttg acagt 

<210> 5 

<211> 33 

<212> DNA . . . 

<213> Mycoplasma argimm 

^gaaagcttt tactaccact taacatcttt acg 

<210> 6 
<211> 411 
<212> PRT 

<213> Steptococcus pyogenes 
<400> 6 

„et Thr Ala sin Thr Pro He His val Tyr ser Glu He Gly Lys Leu 



Lys Lys val Leu Leu His Arg Pro Gly Lys Glu He Glu Asn Leu Met 

Pr „ ASP Tyr Leu Glu Arg Leu Leu Phe Asp Asp He Pro Phe Leu Glu 
35 40 

Asp Ala Gin Lys Glu His Asp Ala Phe Ala <1« Ala Leu Arg Asp Glu 
50 b:> 

Gly He Glu val Leu Tyr Leu Glu Thr Leu Ala Ala Glu ser Leu val 
65 70 

Thr Pro Glu He Arg Glu Ala Phe He Asp Glu Tyr Leu ser Glu Ala 



AS n lie Arg Gly Arg Ala Thr Lys Lys Ala He Arg Glu Leu Leu Met 
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A la He Glu Asp ash Gin Glu Leu He Glu Lys Thr Met Ala Gly val 



115 I 20 



Gl„ Lys ser Glu Leu Pro Glu He Pro Ala ser Glu Lys Gly Leu Thr 



130 135 



asp Leu val Glu ser Asn Tyr Pro Phe Ala lie Asp Pro Met Pro Asn 



145 



150 



Leu Tyr Phe Thr Arg Asp Pro Phe Ala Thr He Gly Thr Gly val ser 

L eu Asn His Met Phe ser Glu Thr Arg Asn Arg Glu Thr lju Tyr Gly 
180 15 * 

Lys Tyr lie Phe Thr His His Pro He Tyr Gly Gly Gly Lys val Pro 

„et val Tyr Asp Arg As, Glu Thr Thr Arg He Glu Gly Gly Asp Glu 
210 215 

L eu val Leu ser Lys Asp val Leu Ala val Gly He ser Gin Arg Thr 
225 230 

Asp Ala Ala ser lie Glu Lys Leu Leu val Asn He Phe Lys Gin Asn 

Leu Gly Phe Lys Lys val Leu Ala Phe Glu Phe Ala Asn Asn Arg Lys 
260 ^ 

Phe Met His Leu Asp Thr val Phe Thr Met val Asp Tyr Asp Lys Phe 
275 280 

Thr lie His Pro Glu He Glu Gly Asp Leu Arg val Tyr Ser val Thr 



290 



Tyr asp Asn Glu Glu Leu His He val Glu Glu Lys Gly Asp Leu Ala 



305 



G lu Leu Leu Ala Ala Asn Leu Gly val Glu Lys val Asp Leu He Arg 



325 



cys Gly Gly Asp Asn Leu val Ala Ala Gly Arg Glu Gin Trp Asn Asp 
340 J ^ J 



G ly ser Asn Thr Leu Thr He Ala Pro Gly val val val val Tyr Asn 



355 



Arg Asn Thr He Thr Asn Ala He Leu Glu ser Lys Gly Leu Lys Leu 
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lie Lys He His Gly ser Glu Leu val Arg Gly Arg Gly Gly Pro Arg 
385 390 

Cvs Met Ser Met Pro Phe Glu Arg Glu Asp lie 
y 405 410 



<210> 7 
<211> 409 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 7 

Met ser/ ser His Pro He Gin val Phe ser Glu He Gly Lys Leu Lys 
1 5 1U 

Lys val Met Leu His Arg Pro Gly Lys Glu Leu Glu Asn Leu Leu Pro 

20 25 

asp Tyr Leu Glu Arg Leu Leu Phe Asp Asp He Pro Phe Leu Glu Asp 
35 40 4:5 

Ala Gin Lys Glu His Asp Ala Phe Ala Gin Ala Leu Arg Asp Glu Gly 
50 55 

He Glu val Leu Tyr Leu Glu Gin Leu Ala Ala Glu Ser Leu Thr Ser 
65 70 

Pro Glu lie Arg Asp Gin Phe He Glu Glu Tyr Leu Asp Glu Ala Asn 
85 yu 

He Arg Asp Arg Gin Thr Lys val Ala He Arg Glu Leu Leu His Gly 
100 105 

He Lys Asp Asn Gin Glu Leu val Glu Lys Thr Met Ala Gly He Gin 



115 



Lys val Glu Leu Pro Glu He Pro Asp Glu Ala Lys Asp Leu Thr Asp 
130 13 5 14U 

Leu val Glu ser Glu Tyr pro Phe Ala He Asp Pro Met Pro Asn Leu 
145 150 

Tyr Phe Thr Arg Asp Pro Phe Ala Thr lie Gly Asn Ala val Ser Leu 
165 -"-'^ 

Asn His Met Phe Ala Asp Thr Arg Asn Arg Glu Thr Leu Tyr Gly Lys 
180 185 

Tyr He Phe Lys Tyr His Pro lie Tyr Gly Gly Lys val Asp Leu val 
195 200 
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Tyr Asn Arg Glu Glu Asp Thr Arg lie Glu Gly Gly Asp Glu Leu val 
210 215 

Leu ser Lys Asp val Leu Ala Val Gly He Sen Gin Arg Thr Asp Ala 

225 230 

Ala ser He Glu Lys Leu Leu val Asn lie Phe Lys Lys Asn val Gly 

245 ZdU 

Phe Lys Lys val Leu Ala Phe Glu Phe Ala Asn Asn Arg Lys Phe Met 
260 265 

His Leu Asp Thr val Phe Thr Met val Asp Tyr Asp Lys Phe Thr He 
275 280 

His Pro Glu He Glu Gly Asp Leu His val Tyr ser val Thr Tyr Glu 
290 295 3 UU 

Asn Glu Lys Leu Lys He val Glu Glu Lys Gly Asp Leu Ala Glu Leu 
305 310 315 

Leu Ala Gin Asn Leu Gly val Glu Lys val His Leu He Arg Cys Gly 

325 330 333 

Gly Gly Asn He val Ala Ala Ala Arg Glu Gin Trp Asn Asp Gly ser 
' 340 345 3:>u 

Asn Thr Leu Thr He Ala Pro Gly val val val val Tyr Asp Arg Asn 
355 360 

Thr val Thr Asn Lys He Leu Glu Glu Tyr Gly Leu Arg Leu He Lys 
370 375 380 

He Arg Gly ser Glu Leu val Arg Gly Arg Gly Gly Pro Arg Cys Met 
385 390 395 

Ser Met Pro Phe Glu Arg Glu Glu val 
405 

<210> 8 
<211> 409 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 8 

Met Glu Glu Glu Tyr Leu Asn Pro He Asn He Phe Ser Glu lie Gly 
1 5 10 « 

Arq Leu Lys Lys val Leu Leu His Arg Pro Gly Glu Glu Leu Glu Asn 
20 25 3U 
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Leu Thr Pro Leu He Met Lys Asn Phe Leu Phe Asp Asp He Pro Tyr 
35 40 



Leu Lys val Ala Arg Gin Glu His Glu val Phe val Asn He Leu Lys 
50 55 

Asp Asn ser val Glu lie Glu Tyr val Glu Asp Leu val ser Glu val 
65 70 

Leu Ala ser ser val Ala Leu Lys Asn Lys Phe He ser Gin Phe He 

Leu Glu Ala Glu He Lys Thr Asp Gly val He Asn He Leu Lys Asp 
100 1Ub 

Tyr Phe ser Asn Leu Thr val Asp Asn Met val ser Lys Met He Ser 
3 H5 120 ±CJ 

Gly val Ala Arg Glu Glu Leu Lys Asp Cys Glu Phe Ser Leu Asp Asp 
130 135 

Trp val Asn Gly ser ser Phe val He Asp Pro Met Pro Asn val Leu 



145 



Phe Thr Arg Asp Pro Phe Ala ser He Gly Asn Gly He Thr He Asn 
165 x/u 

L ys Met Tyr Thr Lys val Arg Arg Arg Glu Thr He Phe Ala Glu Tyr 
180 185 

He Phe Lys Tyr His Ser Ala Tyr Lys Glu Asn Val Pro He Trp Phe 
195 200 

Asn Arg Trp Glu Glu Thr Ser Leu Glu Gly Gly Asp Glu Phe val Leu 
210 215 

Asn Lys Asp Leu Leu val He Gly lie Ser Glu Arg Thr Glu Ala Gly 

225 230 " 3 

ser val Glu Lys Leu Ala Ala Ser Leu Phe Lys Asn Lys Ala Pro Phe 
245 " u 

ser Thr He Leu Ala Phe Lys He Pro Lys Asn Arg Ala Tyr Met His 
260 265 

Leu Asp Thr val Phe Thr Gin lie Asp Tyr Ser val Phe Thr Ser Phe 

Thr ser Asp Asp Met Tyr Phe ser He Tyr val Leu Thr Tyr Asn ser 
290 295 3 
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Asn ser Asn Lys He Asn He Lys Lys Glu Lys Ala Lys Leu Lys Asp 
305 310 

val Leu ser Phe Tyr Leu Gly Arg Lys lie Asp He He Lys Cys Ala 
325 JJJ 

Gly Gly Asp Leu He His Gly Ala Arg Glu Gin Trp Asn Asp Gly Ala 

Asn val Leu Ala lie Ala Pro Gly Glu val He Ala Tyr ser Arg Asn 

His val Thr Asn Lys Leu Phe Glu Glu Asn Gly lie Lys val His Arg 
370 375 

He Pro ser Ser Glu Leu ser Arg Gly Arg Gly Gly Pro Arg cys Met 
385 390 3 

ser Met ser Leu val Arg Glu Asp lie 
405 



<210> 9 
<211> 409 
<212> PRT 

<213> Borrelia afzelln 
<400> 9 

Met Glu Glu Tyr Leu Asn Pro He Asn lie Phe ser Glu He Gly Arg 

1 5 -10 

Leu Lys Lys val Leu Leu His Arg Pro Gly Glu Glu Leu Glu Asn Leu 
20 25 

Thr Pro Phe He Met Lys Asn Phe Leu Phe Asp Asp lie Pro Tyr Leu 
35 40 

Glu val Ala Arg Gin Glu His Glu val Phe Ala Ser He Leu Lys Asn 
50 55 0 

Asn Leu val Glu He Glu Tyr He Glu Asp Leu He Ser Glu val Leu 

65 70 '=> 

val ser Ser val Ala Leu Glu Asn Lys Phe He Ser Gin Phe He Leu 
85 90 

Glu Ala Glu He Lys Thr Asp Phe Thr He Asn Leu Leu Lys Asp Tyr 
100 105 

Phe ser Ser Leu Thr He Asp Asn Met He ser Lys Met He Ser Gly 
115 120 

val val Thr Glu Glu Leu Lys Asn Tyr Thr ser ser Leu Asp Asp Leu 
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130 135 "0 

val ash Gly Ala Asn Leu Phe He He Asp Pro Met Pro Asn val Leu 
145 150 x - > - > 

Phe Thr Arg Asp Pro Phe Ala ser He Gly Asn Gly val Thr lie Asn 
165 i/u 

L ys Met Phe Thr Lys val Arg Gin Arg Glu Thr He Phe Ala Glu Tyr 

J 180 185 

He Phe Lys Tyr His Pro val Tyr Lys Glu Asn val Pro He Trp Leu 
195 200 

Asn Arg Trp Glu Glu Ala ser Leu Glu Gly Gly Asp Glu Leu val Leu 

Asn Lys Gly Leu Leu val He Gly He ser Glu Arg Thr Glu Ala Lys 

225 230 

ser val Glu Lys Leu Ala He ser Leu Phe Lys Asn Lys Thr ser Phe 

Asp Thr He Leu Ala Phe Gin He Pro Lys Asn Arg Ser Tyr Met His 
260 265 

Leu Asp Thr val Phe Thr Gin lie Asp Tyr ser val Phe Thr ser Phe 

Thr ser Asp Asp Met Tyr Phe Ser He Tyr val Leu Thr Tyr Asn Pro 
290 295 3 

ser ser ser Lys He His He Lys Lys Glu Lys Ala Arg He Lys Asp 

305 310 ^ 

val Leu ser Phe Tyr Leu Gly Arg Lys He Asp He He Lys cys Ala 

325 330 J;)J 

Gly Gly Asp Leu He His Gly Ala Arg Glu Gin Trp Asn Asp Gly Ala 
' 340 345 3:>u 

Asn val Leu Ala He Ala Pro Gly Glu He He Ala Tyr ser Arg Asn 
355 360 361 

His val Thr Asn Lys Leu Phe Glu Glu Asn Gly He Lys Val His Arg 
370 375 380 

He Pro ser ser Glu Leu Ser Arg Gly Arg Gly Gly Pro Arg Cys Met 



385 390 
ser Met Pro Leu lie Arg Glu Asp lie 
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405 



<210> 10 

<211> 580 

<212> PRT ... 

<213> Qiarcha intestinalis 

<400> 10 

Met Thr Asp Phe ser Lys Asp Lys Glu Lys Leu Ala Gin Ala Thr Gin 
1 5 xv 



Gly Gly Glu Asn Glu Arg Ala Glu lie val val val His Leu Pro Gin 
20 25 



Gly Thr ser Phe Leu Thr ser Leu Asn Pro Glu Gly Asn Leu Leu Glu 

j Arg Arg Asp 

rru x, c ~r --- - 60 



35 

Glu Pro He cys Pro Asp Glu Leu Arg Arg Asp His Glu Gly Phe Gin 



Ala val Leu Lys Glu Lys Gly Cys Arg val Tyr Met Pro Tyr Asp val 
65 70 

Leu ser Glu Ala ser Pro Ala Glu Arg Glu val Leu Met Asp Gin Ala 
85 yu 

Met Ala ser Leu Lys Tyr Glu Leu His Ala Thr Gly Ala Arg He Thr 
100 105 

Pro Lys Met Lys Tyr Cys val ser Asp Glu Tyr Lys Arg Lys val Leu 
115 120 ■ L ^ J 

ser Ala Leu ser Thr Arg Asn Leu val Asp val lie Leu ser Glu Pro 
130 135 

val lie His Leu Ala Pro Gly val Arg Asn Thr Ala Leu val Thr Asn 
145 150 x:>:> 

ser val Glu He His Asp ser Asn Asn Met val Phe Met Arg Asp Gin 
165 170 

Gin lie Thr Thr Arg Arg Gly He val Met Gly Gin Phe Gin Ala Pro 
180 185 

Gin Arg Arg Arg Glu Gin Val Leu Ala Leu He Phe Trp Lys Arg Leu 

195 200 ^ u:) 

Gly Ala Arg val val Gly Asp cys Arg Glu Gly Gly Pro His cys Met 
210 215 

Leu Glu Gly Gly Asp Phe val Pro val Ser Pro Gly Leu Ala Met Met 
225 230 

Page 13 



PHOE0188.ST25.txt 
Gly val Gly Leu Arg Ser Thr Tyr val Gly Ala Gin Tyr Leu Met ser 

Lys Asp Leu Leu Gly Thr Arg Arg Phe Ala val val Lys Asp Cys Phe 

Asp Gin His Gin Asp Arg Met His Leu Asp cys Thr Phe Ser val Leu 
275 280 

His Asp Lys Leu val val Leu Asp Asp Tyr He Cys ser Gly Met Gly 
290 295 

Leu Arg Tyr val Asp Glu Trp He Asp val Gly Ala Asp Ala val Lys 
305 310 

Lys Ala Lys ser ser Ala val Thr Cys Gly Asn Tyr val Leu Ala Lys 

Ala Asn val Glu Phe Gin Gin Trp Leu ser Glu Asn Gly Tyr Thr He 
340 345 

val Arg lie Pro His Glu Tyr Gin Leu Ala Tyr Gly cys Asn Asn Leu 

Asn Leu Gly Asn Asn Cys val Leu ser val His Gin Pro Thr val Asp 
370 375 5 

Phe He Lys Ala Asp Pro Ala Tyr He Ser Tyr Cys Lys ser Asn Asn 
385 390 3y 

Leu Pro Asn Gly Leu Asp Leu val Tyr val Pro Phe Arg Gly lie Thr 
405 410 

Arg Met Tyr Gly ser Leu His Cys Ala ser Gin val val Tyr Arg Thr 

Pro Leu Ala Pro Ala Ala val Lys Ala Cys Glu Gin Glu Gly Asp Gly 
435 440 

lie Ala Ala He Tyr Glu Lys Asn Gly Glu Pro val Asp Ala Ala Gly 
450 4 55 4bU 

Lys Lys Phe Asp Cys val He Tyr He Pro Ser ser val Asp Asp Leu 

lie Asp Gly Leu Lys He Asn Leu Arg Asp Asp Ala Ala Pro ser Arg 

Glu He He Ala Asp Ala Tyr Gly Leu Tyr Gin Lys Leu val ser Glu 
500 505 
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Gly Arg Val Pro Tyr He Thr Trp Arg Met Pro ser Met Pro val val 

ser Leu Lys Gly Ala Ala Lys Ala Gly Ser Leu Lys Ala val Leu Asp 
530 535 

Lys lie Pro Gin Leu Thr Pro Phe Thr Pro Lys Ala val Glu Gly Ala 



545 



Pro Ala Ala Tyr Thr Arg Tyr Leu Gly Leu Glu Gin Ala Asp lie Cys 



565 



val Asp lie Lys 



<210> 11 

<211> 413 

<212> PRT , . 

<213> Clostridium perfnngens 



<400> 11 

Met Arg Asp Asp Arg Ala Leu Asn Val Thr Ser Glu He Gly Arg Leu 
LyS Thr val Leu Leu His Arg Pro Gly Glu Glu He Glu Asn Leu Thr 



20 



Pro Asp Leu Leu Asp Arg Leu Leu Phe Asp Asp lie Pro Tyr Leu Lys 



35 



val Ala Arg Glu Glu His Asp Ala Phe Ala Gin Thr Leu Arg Glu Ala 
50 55 

Gly val Glu val Leu Tyr Leu Glu val Leu Ala Ala Glu Ala lie Glu 
65 70 

Thr ser Asp Glu val Lys Gin Gin Phe lie ser Glu Phe He Asp Glu 



Ala Gly val Glu ser Glu Arg Leu Lys Glu Ala Leu He Gju Tyr Phe 

Met 

li5 120 125 



100 105 
Asn ser Phe ser Asp Asn Lys Ala Met val Asp Lys Met Met Ala Gly 



val Arg Lys Glu Glu Leu Lys Asp Tyr His Arg Glu ser Leu Tyr Asp 
130 135 

Gin val Asn Asn Val Tyr Pro Phe val Cys Asp Pro Met Pro Asn Leu 
245 150 ■ LJJ 
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Tyr Phe Thr Arg Glu Pro Phe Ala Thr lie Gly His Gly lie Thr Leu 
165 x/u 

Asn His Met Arg Thr Asp Thr Arg Asn Arg Glu Thr lie Phe Ala Lys 
180 -Lob 

Tyr lie Phe Arg His His. Pro Arg Phe Glu Gly Lys Asp He Pro Phe 
Trp Phe Asn Arg Asn Asp Lys Thr ser Leu Glu Gly Gly Asp Glu Leu 



210 



He Leu ser Lys Glu He Leu Ala val Gly lie Ser Gin Arg Thr Asp 

225 230 " 3 

ser Ala Ser val Glu Lys Leu Ala Lys Lys Leu Leu Tyr Tyr Pro Asp 



245 



Thr ser Phe Lys Thr val Leu Ala Phe Lys He Pro val ser Arg Ala 
260 265 

Phe Met His Leu Asp Thr val Phe Thr Gin val Asp Tyr Asp Lys Phe 
275 ^80 

Thr val His Pro Gly He val Gly Pro Leu Glu val Tyr Ala Leu Thr 
290 295 3UU 

Lys Asp Pro Glu Asn Asp Gly Gin Leu Leu val Thr Glu Glu val Asp 
305 310 

Thr Leu Glu Asn He Leu Lys Lys Tyr Leu Asp Arg Asp lie Lys Leu 
325 

He Lys cys Gly Gly Gly Asp Glu lie He Ala Ala Arg Glu Gin Trp 



340 



Asn Asp Gly ser Asn Thr Leu Ala He Ala Pro Gly Glu val val val 
355 360 3D:> 

Tyr ser Arg Asn Tyr val Thr Asn Glu He Leu Glu Lys Glu Gly He 
370 375 380 

Lys Leu His val He Pro ser ser Glu Leu ser Arg Gly Arg Gly Gly 
385 390 395 

Pro Arg Cys Met ser Met Pro Leu He Arg Glu Asp Leu 
405 410 

<210> 12 
<211> 413 

<212> PRT -.(■ 
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<213> Bacillus licheniformis 
<400> 12 

Met lie wet Thr Thr Pro He His val Tyr Sen Glu He Gly Pro Leu 
1 5 10 J- 5 

lvs Thr val Met Leu Lys Arg Pro Gly Arg Glu Leu Glu Asn Leu Thr 
3 20 25 3U 

Pro Glu Tyr Leu Glu Arg Leu Leu Phe Asp Asp He Pro Phe Leu Pro 
35 40 45 

Ala val Gin Lys Glu His Gin Lys Phe Ala Glu Thr Leu Lys Gin Gin 
50 55 bU 

Gly Ala Glu val Leu Tyr Leu Glu Lys Leu Thr Ala Glu Ala Leu Asp 
65 70 7b 

Asp Ala Leu val Arg Glu Gin Phe lie Asp Glu Leu Leu Thr Glu ser 
85 

Lys Ala Asp He Asn Gly Ala Tyr Asp Arg Leu Lys Glu Phe Leu Leu 
' 100 105 11U 

Thr Phe Asp Ala Asp ser Met val Glu Gin val Met Ser Gly He Arg 
115 120 xz:> 

Lys Asn Glu Leu Glu Arg Glu Lys Lys ser His Leu His Glu Leu Met 
130 135 14U 

Glu Asp His Tyr Pro Phe Tyr Leu Asp Pro Met Pro Asn Leu Tyr Phe 
145 150 1" 

Thr Arg Asp Pro Ala Ala Ala He Gly ser Gly Leu Thr lie Asn Lys 
165 I 70 u ^ 

Met Lys Glu Pro Ala Arg Arg Arg Glu Ser Leu Phe Met Arg Tyr He 
180 185 iyu 

He Asn His His Pro Arg Phe Lys Gly His Glu He Pro val Trp Leu 
195 200 

Asp Arg Asp Phe Lys Phe Asn He Glu Gly Gly Asp Glu Leu val Leu 
210 215 

Asn Glu Glu Thr val Ala He Gly Val ser Glu Arg Thr Thr Ala Gin 

225 230 235 *w 

Ala He Glu Arg Leu val Arg Asn Leu Phe Gin Arg Gin ser Arg He 
245 250 
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A rg Arg val Leu Ala val Glu He Pro Lys Ser Arg Ala Phe Met His 
260 265 ^ 7U 



Leu 



asp Thr val Phe Thr Met val Asp Arg Asp Gin Phe Thr lie His 

- « — 280 '« 



275 



Pro Ala He Gin Gly Pro Glu Gly Asp Met Arg lie Phe val Leu Glu 
290 295 300 

Arg Gly Lys Thr Ala Asp Glu He His Thr Thr Glu Glu His Asn Leu 
305 310 315 

Pro Glu val Leu Lys Arg Thr Leu Gly Leu ser Asp val Asn Leu lie 
325 330 

Phe cys Gly Gly Gly Asp Glu He Ala ser Ala Arg Glu Gin Trp Asn 
340 345 

Asp Gly ser Asn Thr Leu Ala He Ala Pro Gly val val val Thr Tyr 
355 360 

Asp Arg Asn Tyr He Ser Asn Glu Cys Leu Arg Glu Gin Gly He Lys 
370 375 3bU 

val He Glu He Pro ser Gly Glu Leu Ser Arg Gly Arg Gly Gly Pro 
385 390 395 ™v 

Ara cvs Met Ser Met Pro Leu Tyr Arg Glu Asp val Lys 
s 405 410 

<210> 13 

<211> 408 

<212> PRT 

<213> Enterococcus faecal is 

<400> 13 

Met ser His Pro He Asn Val Phe Ser Glu He Gly Lys Leu Lys Thr 
1 5 10 15 

val Met Leu His Arg Pro Gly Lys Glu Leu Glu Asn Leu Met Pro Asp 
20 25 30 

Tyr Leu Glu Arg Leu Leu Phe Asp Asp He Pro Phe Leu Glu Lys Ala 
35 40 45 

Gin Ala Glu His Asp Ala Phe Ala Glu Leu Leu Arg Ser Lys Asp He 
50 55 60 

Glu Val val Tyr Leu Glu Asp Leu Ala Ala Glu Ala Leu He Asn Glu 
65 70 75 80 

Glu val Arg Arg Gin Phe He Asp Gin Phe Leu Glu Glu Ala Asn He 
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85 90 95 

Arg ser Glu Ser Ala Lys Glu Lys val Arg Glu Leu Met Leu Glu He 
100 105 

Asp Asp Asn Glu Glu Leu lie Gin Lys Ala He Ala Gly He Gin Lys 
115 120 ± ^ D 

Gin Glu Leu Pro Lys Tyr Glu Gin Glu Phe Leu Thr Asp Met val Glu 
130 135 

Ala Asp Tyr Pro Phe He He Asp Pro Met Pro Asn Leu Tyr Phe Thr 
145 150 J--^ 

Arg Asp Asn Phe Ala Thr Met Gly His Gly He ser Leu Asn His Met 
165 - L/u 

Tyr ser val Thr Arg Gin Arg Glu Thr He Phe Gly Gin Tyr He Phe 
180 185 

Asp Tyr His Pro Arg Phe Ala Gly Lys Glu val Pro Arg val Tyr Asp 

Arg ser Glu ser Thr Arg He Glu Gly Gly Asp Glu Leu He Leu Ser 

215 " u 



210 



Lys Glu val val Ala He Gly He ser Gin Arg Thr Asp Ala Ala ser 

225 230 235 

He Glu Lys He Ala Arg Asn He Phe Glu Gin Lys Leu Gly Phe Lys 
245 250 " 3 

Asn He Leu Ala Phe Asp He Gly Glu His Arg Lys Phe Met His Leu 
260 265 z/u 

Asp Thr val Phe Thr Met He Asp Tyr Asp Lys Phe Thr He His Pro 
275 280 ^Sb 

Glu He Glu Gly Gly Leu val val Tyr ser He Thr Glu Lys Ala Asp 
290 295 300 

Gly Asp He Gin He Thr Lys Glu Lys Asp Thr Leu Asp Asn He Leu 
305 310 315 

cys Lys Tyr Leu His Leu Asp Asn val Gin Leu He Arg cys Gly Ala 

Gly Asn Leu Thr Ala Ala Ala Arg Glu Gin Trp Asn Asp Gly ser Asn 
340 345 3bU 

Thr Leu Ala He Ala Pro Gly Glu val val val Tyr Asp Arg Asn Thr 
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355 360 365 

He Thr Asn Lys Ala Leu Glu Glu Ala Gly val Lys Leu Asn Tyr He 
370 375 380 

Pro Gly sen Glu Leu val Arg Gly Arg Gly Gly Pro Arg Cys Met ser 

Met Pro Leu Tyr Arg Glu Asp Leu 
405 

<210> 14 
<211> 409 
<212> PRT 

<213> Lactobacillus sake 
<400> 14 

Met Thr ser Pro He His val Asn Ser Glu He Gly Lys Leu Lys Thr 
1 5 10 



val 



Leu Leu Lys Arg Pro Gly Lys Glu val Glu Asn He Thr Pro Asp 



20 



lie Met Tyr Arg Leu Leu Phe Asp Asp lie Pro Tyr Leu Pro Thr He 
35 40 4i 

Gin Lys Glu His Asp Gin Phe Ala Gin Thr Leu Arg Asp Asn Gly val 
50 55 60 

Glu val Leu Tyr Leu Glu Asn Leu Ala Ala Glu Ala He Asp Ala Gly 
65 70 75 6" 

Asp val Lys Glu Ala Phe Leu Asp Lys Met Leu Asn Glu Ser His He 

85 90 

Lys ser Pro Gin val Gin Ala Ala Leu Lys Asp Tyr Leu lie ser Met 
100 105 iiU 

Ala Thr Leu Asp Met val Glu Lys He Met Ala Gly val Arg Thr Asn 
115 120 

Glu He Asp He Lys Ser Lys Ala Leu He Asp val ser Ala Asp Asp 

Asp Tyr Pro Phe Tyr Met Asp Pro Met Pro Asn Leu Tyr Phe Thr Arg 
145 150 

Asp Pro Ala Ala Ser Met Gly Asp Gly Leu Thr He Asn Lys Met Thr 
165 170 1/: > 

Phe Glu Ala Arg Gin Arg Glu ser Met Phe Met Glu val lie Met Gin 
180 " 185 19° 
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His His Pro Arg Phe Ala Asn Gin Gly Ala Gin val Trp Arg Asp Arg 
195 200 ^ u -> 

Asp His lie Asp Arg Met Glu Gly Gly Asp Glu Leu He Leu ser Asp 
210 215 ^ u 

Lys val Leu Ala He Gly He Ser Gin Arg Thr Ser Ala Gin ser lie 
225 230 235 ^ 

Glu Glu Leu Ala Lys val Leu Phe Ala Asn His Ser Gly Phe Glu Lys 
245 250 " 3 

lie Leu Ala He Lys lie Pro His Lys His Ala Met Met His Leu Asp 
260 265 2/U 

Thr val Phe Thr Met He Asp Tyr Asp Lys Phe Thr lie His Pro Gly 
275 280 28b 

He Gin Gly Ala Gly Gly Met val Asp Thr Tyr lie Leu Glu Pro Gly 
290 295 3UU 

Asn Asn Asp Glu He Lys He Thr His Gin Thr Asp Leu Glu Lys val 
305 310 315 

Leu Arg Asp Ala Leu Glu val Pro Glu Leu Thr Leu He Pro Cys Gly 
325 330 

Gly Gly Asp Ala val val Ala Pro Arg Glu Gin Trp Asn Asp Gly ser 
340 345 350 

Asn Thr Leu Ala He Ala Pro Gly val val val Thr Tyr Asp Arg Asn 
355 360 365 

Tyr val Ser Asn Glu Asn Leu Arg Gin Tyr Gly lie Lys val lie Glu 
Y 370 375 380 

val Pro ser Ser Glu Leu ser Arg Gly Arg Gly Gly Pro Arg Cys Met 
385 390 395 400 

Ser Met Pro Leu val Arg Arg Lys Thr 
405 
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